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PROBLEM TO BE SOLVED: To provide a gain-coupled distributed feed back laser device 03 
and a manufacturing method thereof, having a low threshold current and high emission rn 
efficiency. " <3 



SOLUTION: A multilayer structure is formed on an InP substrate 1 and contains at least 
an active layer 8 and an absorption layer 19 having a tower band gap energy than the 
energy of a laser beam. This layer 19 is periodically disposed betweein the active layer 8 
and the substrate 1 . The band gap energy of the absorption layer 19 is distributed in a 
direction perpendicular to the substrate 1 and decreases away from the active layer 8 to 
result in that the absorption hardly saturates and absorption loss is reduced. 
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JH3,4,5*Xs< *>*f$e.£fc<, JU«!B*>&!ajR« J & 

tK. JPMfcfcJ:<. M*9^J:ir». 
[0040] (XllCMBfli 7)07 K*MRQJtlt<D$ 

Mi 7 eww&ttftsv. u-tf mmoma^vmr 

20 *0T*S. 07Ca)-(c)»#ffia*jfijK:4i}WS|RB0 
"C*0. 07«J)»tilS^l6]*>^©»r®0'C*4. 
[ 0 0 4 1 ] 0 7 (aJtCwf ± 5 {CrffllnPStgaitC t y 
^^2(Bnnft?|gS WWlOOnmOiaej!K©iaJ)Ttt^25& 236 
^gSS^ffiR^^^^^fCJ:*)^/^*. C<O0St 
tiff- *«SJjfcb/cr®InF«tRl€:10<W7 *A7^ >(PH3)10 
Occ/hiini l(«T;l'i'>CteH3)10cc/lnin*a#Ly!:**ir 

H*f{csgAi/. s«®s%6oo , ca , cffiar-5ci«: 

J: 007 (b)(C^-T J: ^{C0^?-2O0»fCj|fi)5Onii»Z)In 

30" [0 04 2 3 »«SaiSE*S600*C-CSSet/fe8l. 0 " 

IhCaAsPWSaB5«7 («Sl50rm,Ac»=1.05tiin) , QEffiTS 
*^A§ tifcW. $ 6ntKDInCaAs[*)a» i^HMtCStt* 
A341-Ct»^t>)9I3l0nrn©InGaAsf«igBCA q=1.0SMm) 

CaAsP*5fiK«9 <ff3 30nni,Afl=l,05mn) , c^InP^^ 
v FJilO (WS400ma) 15, pSSInGaAsP* * s»7*)i20(A 
q=l. 3 u nQiekte#.mm 4. 
[0043] iX«:«ffi)iSSte{c«J: *) . pSJlnP««^P * 

40 i>mix rmmmM^u^pmxz. ^mpa«>ji*«2 

W. Au/zn«ffil5*?IS«r*. 

[0044] Mtc^©±8UtCTi/Aua«|ji6*3!af«:J:»3 

^"Ti. ra!lnPS1glcr>agE(CAu/Sn«Sl7*jK 

^trao«. 07(£O{c«rr«{cK:wrj:^tt 

[0045] *ffiR^{C*JI,»T, 7 + ^7^>iTJl/ 
l/>©jB^#H«*-C@»r<6^2tiB»iRLfclnFa^gl* 

so earcfiSK, 0i i oofc^J^fc. raottcomFjt 



(7) 
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[0046] C©Bt??4Sl 1 <b) tft^Xtft. tB 
11(b) ©«8ii*g«iaflE, «H©±3Wlttr*l/ 

I nAs P»<£©A scDiWyT**. C<D*» 
EI 1 l<b)tc5*-|-£4ie, (BSB#tc«7 + ^7^> 

v#**ftlnAsCv)Pa-v)!W&5XSft&. 3S«iSfiE©±S 10 
[ 0 0 4 7 ] El 1 1 Cc)»x^W«-AfUMSBciCJ: t> 

[oo4o] (m&o&m 8 > 0 8 ii*»m«£BNK»B 

•C*(?. E8CcOWffi«^^6©K®ia-C*^. 
[005 0] 996©J£«7©fi«;£ffi4|lftSJiSte. 0 
8(b)(c«r«K:inAsP!MMia9*JB*b. S«i&K*J60 
0-C-C33E lyfcfc, 0 8 COK^tttCIMttBMMBttA 
StfCJ:*. rfflInP«6 <WS200nm) ftfCifltl 30 

nGaAsF*iKK)a7 («S50nm,A.q=1.0Syiri) 4*81^"* 

[005 1 ] *rm8&m*»lteP*8Mls±KMi 
C©«{CEttSiW*A3nrdH©±KlnGaAsP©«<c4 

[0052] -#InW>8& 2 7cJ8t**4%iS«'r S»£ 
[0053] ($tt©ft»I»9 ) IS 9 tt*&«5l©£fc©^ 
CEO^m-r^^tCrffiinFStglhCcnffllnCaAsRia^JSfflft SO 



»H^P9-2 8 3 8 5 0 
12 

if 18 («S 50nm. \ q=l-05#a > RCftaSlnPeKSJHZl* 

[0054] &(C0 9 CW«Cjj%T«MCr«[InPeffl|«2lA> 
6. rSXn4Cttl*-C. WW#m* *<fc 9CC2#Jtff# 
a^ffiZSlVx » ^> J: «? B0if!itK©IIl»Tte-f 2*J&$ 
■J-*. C OHfftt7-«XWt Urcnl!inPS«i*io<»7 * 
*7 w >(PH3)lOOcc/m1n<!:lCKJ';l't/>(AsH33lOcc/inin 

T#war * C ifcJ: 0 09 (OH^Ti 9(C0$rfc-?-2© 
QflgU(c»{J50imCDlnAsRRJK»i9«:JBfiR-r5. t©B#, « 
^f*ffi««ia±S|5©rfflinP^eia 21ttIiWsHRlRJB©Jg 

file* 4. 

[ o o 5 s j *rmxmnmitt, mtrmmmis*® 

JJfciSAWe*^ Etc, lnAsraJJRiSl9O»0©*(l 
flff. i®lnp£SKil2l©J»*K:J:0W«fi-CJ6«J. fRtttt 
WBUrt? 5 C i *fBj«8-C* ft. 
[0056] ft*. #&6fe©?Bffi| l . 2. 3. 4, 6r 
ttfiMJUBttAq -1.450D. 1.400 ft 1.35Wffl©lnrtC» 

fe*Jb©Kft£->0 F«F * v ^i&^T4lnCaAsP*4t»«i 
nCaAs**l>«InAsP©l»-rn-Cfe^< . Wife inPtC 

[0057] 

f*j*£&#7WffjSS« U -IPC* 9 , WMMMtMllM 

wis pif + „ ^ , a.*;i' s P-^infa®«:*f L-rss^ 

tsttJMto fcaetwhs < r * c i tc * o . ir<r 

[0058] CtKCtf), L,8?l>tt**E*i<£<. 
[BBOttJUftfini] 

[^ 1 1 xmiemmoBmi ©*»^*««b[u- 

CB2 ] *^©Htt<D^lSg2©40»^«ffiS&!U'- 

[0 4 3 *ftW©H»©»/!S4 ©^»«#««jB8Z u - - — - 

me) *ftma>mkv>im 6 ©^»^«m»j8s u - 

[07 ] 4cft9!©|£tt©«fK70^»M(^««XSU- 
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[ h s ] *m®nm<om& 8 vmm*#iHMm*a. u - 

1f8H©fBH#St*»9i*'*B 
[011] *»raOfB«6tC*5WSlnAsP«lR«©fPW 

[a 1 2 ) sa5f?!t©«as*s»?)ir&ia 

1 nMlnRfctS 

3 SI OlnCaAsPflRJRW < A q -145 wm) 

4 3? 2 OlnCaAsFflRjRB ( A q =140M m) 

5 »3©InGaAsP?ftJ)3yS <Aq =l3S/*m> 
8 nfflInP2>?»FB 

8 »SB7#FiSttB 

10 pEmp**»FB 

1 1 pffllnPatifeT'a 5- 

1 2 nSlnPK^a * 

13 pffllnGaAspa > * * hft 
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* 1 4 Sitt&BB 

15 Au/Zn&&rfp6fr*[«Bfli 

1 6 TI/AiiSB 

17 AM/S)iftft4»£&tnMM 

18 nSlnGaAstfBS^fflflUa 

1 9 InAs(y)PCl-Y)!ft<RB 

2 0 pgJlnGa/VsP* ♦ y zffB 
2 1 p£inFtt&&*B 

2 2 ngglnPKKH 

io 30 BBM^5ttwsn«u— y%o»ftttfle»^ 

3 1 f&ttff 

3 2 *Stt»a>&»ftf3*i.&U-- Wfc 

3 3 SfciRJB 

34 

35 eh 

1 0 1 nglnPtt® 

102 r«inP»?9PB 

1 0 3 ngtlnCMsHRiDUB 

104 iffimcBteRMiBKBJl 

20 105 mm 

106 pffiInCaAsR>fe«»»l§« 
1 0 7 p«HlnPi>7 » KB 
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